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A COMPACT PALMTOP COMPUTER SYSTEM AND WIRELESS TELEPHONE 
WITH FOLDABLE DUAL-SIDED DISPLAY 

FIELD OF INVENTION 
5 The present Invention relates to the field of portable electronic devices 

such as palmtop computer systems and cellular telephones. Specifically, the 
present invention relates to device combining palmtop computer system and 
'H cellular telephone technology. 
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M» 10 BACKGROUNn OF THE INVENTION 

E_ As the components required to build a computer system have reduced in 

CI ' ' 

^ size, new categories of computer systems have emerged. One of the more 
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recent categories of computer systems is the portable or "palmtop" computer 
system, or personal digital assistant (PDA). A palmtop computer system is a 
15 computer that is small enough to be held in the hand of a user and is thus 
"palm-sized." As a result, palmtops are readily carried about in a briefcase or 
purse, and some palmtops are compact enough to fit into a person's pocket. 
By virtue of their size, palmtop computer systems are also lightweight and so 
are exceptionally portable and convenient. 



20 



The emergence of the cellular phone technology in the last few years 
has revolutionized the telecommunications Industry. Where in the past 
telephones were largely confined to homes, offices, and other stationary 
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structures, cellular phone technology has made it possible for phones to be 
truly portable and exist nearly anywhere there are people. 



Recently, the technology behind both palmtop computer systems and 
5 cellular phones has advanced to the point where it is proposed to integrate 
cellular phone capabilities into a palmtop computer system. However, both 
^ types of devices possess different modes of operation. For example, palmtop 
^ computer systems are handheld devices providing primarily a visual 

experience while cell phones are held to the ear of a user and provide a 

□ 

S 10 primarily an auditory experience. Both types of devices possess different form 

03 

^ factors to facilitate their respective usage, for example a cell phone is typically 

O. 

"candy bar" size while a palmtop computer device is typically flatter and wider 

Di 

Q than a cell phone. 



15 As a result, users of the respective devices have grown accustom to the 

specific from factors of the respective devices. Cell phone users are hesitant to 
use a cell phone In the shape of a palmtop computer system as it is 
uncomfortable and awkward. Likewise, a typical cell phone display does not 
offer the size or interface that a palmtop computer system does. The usei-s of 

20 palmtop computer systems and cell phones desire the benefits of each of the 
respective devices, and are unlikely to sacrifice these benefits if forced to 
compromise the form factor of the device. 



PALM-3555/ACM/MJB 



m 



10 



SUMMARY OF THE INVENTION 

Accordingly, what is needed is an electronic device that is both a 
palmtop computing system (e.g., a PDA) and a cell phone. Furthermore, a 
need exists for the above electronic device to possess the "form factor of a 
palmtop computer system in one configuration and the form factor of a cell 
phone in another configuration. Also, a need exists for a device that provides 
the benefits of both a palmtop computer system and a cell phone in one device 
by allowing for common operations and functionality without compromising the 
respective form factor of either device. 



B The present invention is a compact palmtop computer system and 

o 



cellular telephone with foldable dual-sided display. By utilizing flexible display 
technology, both a palmtop computer system and a cellular telephone are 
incorporated into one device having two effective form factors. In a closed 

15 state, in one embodiment, the screen is folded and the present invention 

corresponds to the form used for typical cellular telephone use (e.g., candy bar 
size). In an open state, in one embodiment, the present invention corresponds 
to the form used for typical palmtop computer system use by providing an 
enlarged viewing area and a user interface. The present invention provides the 

20 benefit of two distinct devices in one device by allowing for common operations 
arid functionality without compromising the respective form factor of either 
device. By utilizing the benefit of a flexible dual-sided display, the user can 
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obtain their information in either a closed or open position, or in this case, in a 
cell phone mode (e.g., closed) or a PDA mode (e.g., open). 

In one embodiment, the present invention provides an electronic device 
comprising a first element and a second element. The first element is , 
comprised of a first side and a second side. The first side bears an interface 
operable to be used as a wireless phone, and the second side comprises the 
first part of a display of a palmtop computer system. The second element is 
comprised of a third side and a fourth side. The third side comprises th& 
second part of the display. The first element is movably attached with the 
second element. The present invention is configurable in a first configuration 
for use as a wireless phone and configurable in a second configuration for use 
as a palmtop computer system (e.g., a PDA). 

In another embodiment the first configuration is a closed configuration 
wherein the second side and the third side face each other such that both the 
second side and the third side are not user accessible. In this embodiment 
only the first side and the fourth side are user accessible. The present 
embodiment provides the form factor of a typical cell phone (e.g., candy bar 
size). 

In another embodiment, the second configuration is an open 
configuration wherein the second side and the third side are user accessible 
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and fully visible as a complete display. The present embodiment provides the 
form factor of a typical palmtop computer system. 

These and other objects and advantages of the present invention will 
become obvious to those of ordinary skill in the art after having read the 
following detailed description of the preferred embodiments which are 
illustrated in the various drawing figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 Is a block diagram of a portable computer system in 
accordance with an embodiment of the present invention. 

FIGURES 2a and 2b are perspective views of an electronic device in 
accordance with an embodiment of the present invention. 

FIGURE 3 is a perspective view of a palmtop computer system and 
cellular telephone with foldable dual-sided display in a first configuration in 
accordance with an embodiment of the present invention. 

FIGURE 4 is a perspective view of a palmtop computer system and 
cellular telephone with foldable dual-sided display in a second configuration in 
accordance with an embodiment of the present invention. 

FIGURE 5a illustrates an exemplary display of call information in a first 
configuration of an electronic device in accordance with an embodiment of the 
present invention. 

FIGURE 5b illustrates an exemplary display of call information in a 
second configuration of an electronic device in accordance with an 
embodiment of the present invention. 
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FIGURE 6 is a flowchart illustrating steps in a process of placing 
wireless comnnunications on hold in response to a conversion from a first 
configuration to a second configuration in accordance with an embodiment of 
5 the present invention. 

FIGURE 7a illustrates an exemplary display indicating wireless 
communications are on hold in a second configuration of an electronic device 
in accordance with an embodiment of the present invention. 

10 
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FIGURE 7b illustrates an exemplary display indicating wireless 
^ communications are on hold in a first configuration of an electronic device in 
accordance with an embodiment of the present invention. 
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HFTAII FD DESCmPTION 

In the following detailed description of tlie present invention, numerous 
specific details are set forth in order to provide a thorough understanding of the 
present invention. However, it will be recognized by one skilled in the art that 
the present invention may be practiced without these specific details or with 
equivalents thereof. In other instances, well-known methods, procedures, 
components, and circuits have not been described in detail as not to 
unnecessarily obscure aspects of the present invention. 



5 10 Palmtop Computer Syste m Platform 
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Figure 1 illustrates circuitry of exemplary computer system 100, some of 
which can be implemented on a PC board located inside a palmtop computer 
system. Computer system 100 includes an address/data bus 115 for 
communicating information, a central processor 101 coupled with the bus for 

15 processing information and instructions, a volatile memory 102 (e.g., random 
access memory, RAM) coupled with the bus 115 for storing information and 
instructions for the central processor 101 and a non-volatile memory 103 (e.g.. 
read only memory, ROM) coupled with the bus 115 for storing static information 
and instructions for the processor 101. Computer system 100 also includes 

20 an optional data storage device 104 (e.g., memory stick) coupled with the bus 
115 for storing information and instructions. Device 104 can be removable. 
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Computer system 100 also contains a display device 105 coupled to the 
bus 115 for displaying information to the computer user. In one embodiment, 
display device 105 is a flexible dual-sided display. In one embodiment, the 
flexible dual-sided display Implements electronic ink technology. 

The PC board can contain the processor 101, the bus 115, the ROM 103 
and the RAM 102. Computer system 100 also includes a signal 
transmitter/receiver device 1 08, which is coupled to bus 1 1 5 for providing a 
physical communication link between computer system 100, and a network - 



M 10 environment. 



In one embodiment, computer system 100 includes a communication 
circuit 109 coupled to bus 115. Communication circuit 109 includes an 
optional digital signal processor (DSP) 120 for processing data to be 
15 transmitted or data that are received via signal transmitter/receiver device 108. 
Alternatively, processor 101 can perfomn some or all of the functions performed 
by DSP 120. 

Also included in computer system 100 of Figure 1 is an optional 
20 alphanumeric input device 106 that in one implementation is a handwriting 
recognition pad ("digitizer"). Alphanumeric input device 106 is a user interface 
device and can communicate infonnation and command selections to 
processor 101. In one embodiment, alphanumeric input device 106 is 
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incorporated into display device 105. In another embodiment, alphanumeric 
input device 106 is incorporated into display device 105 wherein display device 
105 is a flexible dual-sided display. 

Computer system 100 also includes an optional cursor control or 
directing device (on-screen cursor control 107) coupled to bus 115 for 
communicating user input information and command selections to processor 
101. In one implementation, on-screen cursor control device 107 is a user 
interface device and is a touch screen device incorporated with display device -- 
105. On-screen cursor control device 107 is capable of registering a position 
on display device 105 where the stylus makes contact. The display device 105 
utilized with computer system 100 may be a flexible dual-sided display, a liquid 
crystal display device, a cathode ray tube (CRT), a field emission display device 
(also called a flat panel CRT) or other display device suitable for generating 
graphic Images and alphanumeric characters recognizable to the user. In the 
preferred embodiment, display device 105 is a flexible dual-sided display. 

With reference still to Figure 1, computer system 100 also includes 
wireless communication electronics 110, which is coupled with bus 115. In 
20 one embodiment, wireless communication electronics 110 comprises a 
microphone and a speaker. 
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In one embodiment, computer system 100 also includes a telephony 
chipset 111. Telephony chipset 111 enables computer system 100 to provide 
the functionality of a wireless phone (e.g., cellular phone) by providing the 
telephony functionality to transmit and receive cellular communications. In one 
embodiment, telephony chipset 1 1 1 is adapted to operate under the Global 
System for Mobile Communications (GSM) and the General Packet Radio 
Service (GPRS). GSM and GPRS are standards for wireless communications, 
and are common to the area of cellular communications. It should be 
appreciated that the present embodiment of telephony chipset 1 1 1 is well 
suited to be implemented in a wide variety of ways. For example, telephony 
chipset 111 operating under GSM/GPRS could be implemented as a modem. 

Compact Palmtop Computer System and Cellular Tel ephone with Foldable 
Dual-Sided Display 

Figures 2a and 2b are perspective views of an electronic device 200 in 
accordance with one embodiment of the present invention. Electronic device 
200 is comprised of first element 205 and second element 210. First element 
205 is movably attached to second element 210. First element 205 is 
comprised of first side 215 (Figure 2b) and second side 220 (Figure 2a). 
Second element 210 is comprised of third side 225 (Figure 2a) and fourth side 
230 (Figure 2b). 

It should be appreciated that, in one embodiment of the present 
invention, first element 205 and second element 210 comprise one housing. 
PALM-3555/ACM/MJB 




In the current embodiment, the housing is comprised of first surface 215 
(Figure 2b), second surface 220 (Figure 2a), third surface 225 (Figure 2a). and 
fourth surface 230 (Figure 2b). 

Electronic device 200 is operable in a first configuration and a second 
configuration. The first configuration (e.g.. Figure 3) is a closed configuration 
wherein second side 220 and said third side 225 face each other such that 
second side 220 and third 225 side are not user accessible. In the first 
configuration, first side 215 and fourth side 230 are user accessible. The 
second configuration (e.g.. Figure 4) is an open configuration wherein second 
side 220 and third side 225 are user accessible and fully visible. 

Figure 3 Is a perspective view of electronic device 300 (e.g., a palmtop 
computer system and cellular telephone with foldable dual-sided display) in a 
first configuration in accordance with one embodiment of the present invention. 

In one embodiment, electronic device 300 is comprised of first element 
305 and second element 310. First element 305 and second element 310 are 
movably attached too each other (e.g., hinged). First element 305 is comprised 
of first side 315 and second side 415 (Figure 4). Second element 310 is 
comprised of third side 420 (Figure 4) and fourth side 320. 
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In the present embodiment, the first configuration is a closed 
configuration wherein second side 415 (Figure 4) and third side 420 (Figure 4) 
face each other such that the sides are not user accessible. In the first 
configuration, first side 315 and fourth side 320 are user accessible allowing 
5 for use as a wireless phone. 

Still with reference to Figure 3, first side 315 is comprised of cell phone 
interface 325. In one embodiment, cell phone interface 325 is comprised of 
typical numeric keypad associated with ceil phones. In another embodiment, - 
cell phone interface 325 is comprised of a numeric keypad and other control 
elements (e.g., buttons, jog dials). It is essential to appreciate that cell phone 
interface 325 is intended to include any interface which allows for a user to use 
cell phone functionality. 

First side 315 is also comprised of speaker 330 and microphone 335. 
Speaker 330 is an audible device that operates to create sound from a 
wireless transmission that can heard by a user. Microphone 335 operates to 
receive sound from a user for wireless transmittal. 

20 First side 315 is also comprised of display window 340. In one 

embodiment, display window 340 is comprised of a clear polyester film, (e.g., 
Mylar). Display window 340 allows for the viewing of display 345. In one 



O 

h 10 

E 

o 



15 



PALM-3555/ACM/MJB 




preferred embodiment, display 345 is a flexible dual-sided display. In one 
embodiment, display 345 implements electronic ink technology. 

In one embodiment, display 345 shows call information associated with 
the use of a cell phone. For example, the call information may include, but is 
not limited to: the number being called for outgoing calls, when a call is coming 
in, caller identification of incoming calls, the length in time of a call, names and 
phone numbers in a phone database stored in the memory of electronic device 
300, etc. 

In one embodiment, electronic device 300 comprises earbud 350. In 
one embodiment, earbud 350 allows for a user to operate the wireless phone 
functionality of electronic device 300 in a hands free manner (e.g. a user can 
talk and listen without holding the wireless phone to his/her face). Button 355 
of earbud 350 allows for a user to operate features of the wireless phone 
functionality (e.g. receive an incoming call, terminate a call, place a call on hold, 
place a call off hold). 

Figure 4 is a perspective view of electronic device 300 (e.g., a palmtop 
computer system and cellular telephone with foldable dual-sided display) In a 
second configuration In accordance with one embodiment of the present 
invention. 
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In one embodiment, electronic device 300 is comprised of first element 
305 and second element 310. First element 305 and second element 310 are 
movably attached too each other. First element 305 is comprised of first side 
315 (Figure 3) and second side 415. Second element 310 is comprised of 
third side 420 and fourth side 320 (Figure 3). 

In the present embodiment, the second configuration is an open 
configuration wherein second side 415 and third side 420 are user accessible, 
allowing for use as a palmtop computer system. 

In one embodiment, second side 415 comprises a first part of a display 
425 and third side 420 comprises a second part of display 425. In one 
preferred embodiment, display 425 is comprised of a flexible dual-sided 
display. Display 425, in the present embodiment (e.g., flexible dual-sided 
display), is display 345 of Figure 3 where display 345 is comprised of a flexible 
dual-sided display. In one embodiment, display 425 implements electronic ink 
technology. 

In one embodiment, display 425 comprises a user interface 430. In one 
embodiment, user interface 430 comprises a digitizer. In one embodiment, 
electronic device 300 comprises a stylus 410 for interacting with user interface 
430. 
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The present invention provides a compact palmtop computer system 
and cellular telephone with foldable dual-sided display. By utilizing flexible 
display technology, both a palmtop computer system and a cellular telephone 
are incorporated into one device. In a first configuration, in one embodiment, 
5 the present invention corresponds to the form used for typical cellular 
telephone use (e.g., candy bar size). In second configuration, in one 
embodiment, the present invention corresponds to the form used for typical 
palmtop computer system use by providing an enlarged viewing area and a 
user interface. The present invention provides the benefit of two distinct 
10 devices in one device by allowing for common operations and functionality 
without compromising the respective form factor of either device. 

In one embodiment, the present invention automatically switches device 
functionality upon switching configurations. In one embodiment, cell phone 
15 functionality becomes active upon the electronic device being in the first 
configuration described above (e.g.. closed configuration). Alternatively, in 
another embodiment, palmtop computer system functionality becomes active 
upon the electronic device being in the second configuration described above 
(e.g. open configuration). 

20 

Figure 5a illustrates an exemplary display of call information 525 in a 
first configuration of an electronic device 500 in accordance with one 
embodiment of the present invention. Call information 525 is viewed on 
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display 505 comprising first side 510. In a preferred embodinnent. display 505 
is a flexible dual-sided display. 

In one embodiment of the present invention, as shown in Figure 5a, 
upon receiving an incoming call, call information 525 is viewed on display 505. 
As described above, call information 525 can include caller identification. In 
another embodiment of the present invention, as shown in Figure 5a, upon 
dialing a number for an outgoing call, call information 525 is viewed on display 
505. As described above, call information 525 can include the number dfaled- 
or a listing from a phone database. 

Figure 5b illustrates an exemplary display of call information 525 in a 
second configuration of an electronic device 500 in accordance with one 
embodiment of the present invention. Call information 525 is viewed on 
display 530 comprising second side 515 and third side 520. In a preferred 
embodiment, display 530 is a flexible dual-sided display. In one embodiment 
display 530 is display 505 of Figure 5a. 

In one embodiment of the present invention, upon converting electronic 
device 500 from a first configuration to a second configuration, call information 
525 is transferred from display 505 (Figure 5a) to display 530 (Figure 5b). In 
one embodiment the transfer of call information 525 from display 505 to display 
530 is automatic upon the electronic device being converted from a first 
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configuration to a second configuration. The present embodiment permits a 
user to have direct visual access to a phone number accessed while in the first 
configuration during use in the second configuration. This allows a user to 
utilize the palmtop computer system's functionality (e.g., note taking, 
scheduling, contact list) while having direct visual access to a phone number 
recently accessed. 

Likewise, in one embodiment, call information 525 viewed on display 
530 in a second configuration's copied to display 505 upon device being 
switched from a first configuration to a second configuration. In one 
embodiment, copying call information from display 530 to display 505 is 
automatic upon the electronic device being converted from a first configuration 
to a second configuration. 

Figure 6 is a flowchart illustrating steps in a process 600 of placing 
wireless communications on hold in response to a conversion from a first 
configuration to a second configuration in accordance with an embodiment of 
the present invention. 

At step 610 of process 600, the electronic device is configured in a first 
configuration (e.g. first configuration of Figure 3). In one embodiment, a user is 
operating the electronic device as a cellular phone. 
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At step 620., a conversion is performed wherein the electronic device is 
converted from the. first configuration to a second configuration (e.g. second 
configuration of Figure 4). For example, a user operating the electronic device 
as a cellular phone desires to tal<es notes on the palmtop computer system of 
the electronic device. 

At step 630, the electronic device automatically places wireless 
communications on hold once the conversion from the first configuration to the 
second configuration of step 620 is commenced. 

At step 640, the electronic device is configured in a second configuration 
(e.g. second configuration of Figure 4). In one embodiment, a user is operating 
the electronic device as a palmtop computer system. 

At step 650, the wireless communications are placed off hold. In one 
embodiment, the wireless communications are placed off hold by a user 
operating a feature on the electronic device (e.g. activating a button, interacting 
with user interface 430 of Figure 4). In another embodiment the wireless 
communications are placed off hold by a user operating a button on an earbud. 
In another embodiment, the wireless communications are placed off hold 
automatically once the electronic device is returned to the first configuration. 
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Figure 7a illustrates an exemplary display indicating wireless 
communications are on hold in a second configuration of an electronic device 
700 in accordance with an embodiment of the present invention. Hold 
information 705 is viewed on display 710. Once electronic device 700 is 
converted from a first configuration to the second configuration (e.g. process 
600 of Figure 6), hold information 705 is displayed. 

Figure 7b illustrates an exemplary display indicating wireless 
communications are on hold in a first configuration of an electronic device 700- 
in accordance with an embodiment of the present invention. Hold information 
715 is viewed on display 720. In one embodiment, once electronic device 700 
is converted from the second configuration to the first hold information 715 is 
displayed. 

The preferred embodiment of the present invention, a palmtop computer 
system and cellular telephone with foldable dual-sided display, is thus 
described. While the present invention has been described in particular 
embodiments, it should be appreciated that the present invention should not 
be construed as limited by such embodiments, but rather construed according 
to the below claims. 
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